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CLAIMS 




1. Apparatus for generating smoke, comprising: 
a smoke producing chamber; 

a supply of fluid located within said smoke producing chamber to be 
when heated; 

a heating element located within said smoke producing chamber above said 
supply of fluid; 

a gas inlet communicating with said smoke producing ofiamber to receive gas 
under pressure, said gas inlet having an inlet office in fluip communication with said 
supply of fluid so that when gas under pressure is delivered through said gas inlet, some 



of said supply of fluid is drawn into said gas inlet via/said inlet orifice, whereby a mixture 
of gas and fluid is blown through said gas inlerand against said heating element to be 
vaporized into smoke when said heating elejnent is heated; 

a smoke outlet communicating With said smoke producing chamber to permit said 
smoke to exit said smoke producingxhamber; and 

a source of non-flamn^ble gas connected to said gas inlet to supply gas under 
pressure thereto. 



2. The apparatus recited in claim 1, wherein said source of non-flammable gas is a 
supply of nitrogen gas. 



3. / The apparatus recited in claim 2, wherein said gas inlet is a tube located within 
fid smoke producing chamber, said gas inlet tube running through and extending above 
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said supply of fluid to blow a mixture of nitrogen gas and fluid against said heating 
element. / 

4. Apparatus to test for leaks in a fluid system, said apparatus comprising: 
a smoke producing chamber to generate smoke; / 

a supply of fluid located within said smoke producing chamber to be vaporized 
when heated; / 

a heating element located within said smoke producing chamber above said 
supply of fluid; / 

an air inlet line communicating with said smjeflce producing chamber to receive air 
from a source thereof, said air inlet line lyingfrrabmmunication with said supply of fluid 
so that when air from the source thereof is delivered through said air inlet line, a mixture 
of air and fluid is blown against said heating element to be vaporized into smoke when 
said heating element is heated; / 

a smoke outlet line extending from said smoke producing chamber to carry the 
smoke generated by said smoKe producing chamber to the fluid system under test; and 

means responsive/to the pressure in said smoke outlet line to cause said pressure 
in said smoke outlet lme to be discharged to the atmosphere when said pressure exceeds a 
predetermined pressure level. 

5, The apparatus recited in claim 4, wherein said pressure responsive means includes 
a sttidke outlet check valve connected between said smoke outline line and the 
atriiosphere, said smoke outlet check valve adapted to receive therethrough the smoke 
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generated by said smoke producing chamber to discharge the pressure in said smojre 
5 outlet line to the atmosphere when the pressure in said smoke outlet line exceeds said 
predetermined level / 

6. The apparatus recited in claim 5, wherein said pressure responsive means also 
includes a pressure discharge accumulator coupled to said smoke outlet check valve and 
communicating with the atmosphere such that the pressure in/said smoke outlet line is 
discharged to the atmosphere from said pressure discharger accumulator via said smoke 
5 outlet check valve, said smoke outlet check valve alsor adapted to condense the smoke 
^ received therethrough into droplets of said fluio^a^said pressure discharge accumulator 

\ collecting the droplets of said fluid that have b^en condensed by said smoke outlet check 

J / 
j valve. / 

9 / 

3. / 
T / 

t / 

% 7. The apparatus recited in clann 4, further comprising: 

g a source of electrical cuprent to be connected to said heating element within said 

if / 

\ smoke producing chamber to supply current to said heating element to cause said heating 
element to heat; and / 

a pressure responsive switch connected between said source of electrical current 
and said heating/element and response to the pressure within said air inlet line, 

said ^pressure response switch adapted to connect said source of electrical current 
to said heating element when air is received through said air inlet line and delivered to 
said/smoke producing chamber, and said pressure responsive switch also adapted to 



Office/Clients2/Chinp/Patent for snolce & dean 



20 



10 disconnect said source of electrical current from said heating element when no airyft 
received through said air inlet line. 



8. The apparatus recited in claim 7, further comprising an air compressor to be 
connected to said air inlet line to supply air to said smoke producing chamber, and an air 
inlet check valve connected in said air inlet line between said smoke producing chamber 
and said air compressor to block the flow of the smoke ana fluid from said smoke 
5 producing chamber to said air compressor. 
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9. The apparatus recited in claim 8, further comprising an air flow meter 
^2 communicating with the fluid system under test/and a selector valve connected to said air 



compressor and having a plurality of valve positions, 

ii/a 



said sector valve being placed in a first of said plurality of valve positions to 
connect said air compressor to said'flow meter so that air is delivered from said air 
compressor to the system under t^st^via said flow meter, and 

said selector valve being placed in a second of said plurality of valve positions to 
connect said air compressor to said air inlet line so that air is delivered from said air 
compressor to said ^moke producing chamber via said air inlet line and said air inlet 
10 check valve connected therein. 



10. The apparatus recited in claim 9, further comprising an air accumulator having an 
air pressure relief check valve coupled thereto, said air accumulator connected between 
id selector valve and said air flow meter to reduce fluctuations in the air delivered to 
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said flow meter from said air compressor, said selector valve being placedjji-artilfrdof 
said plurality of valve positions so that s4d^£J^y^et^i^^ said air inlet check 

valve and said selectorjgalvens simultaneously connected to said air compressor and to 
5ssure relief check valve of said air accumulator. 



1 1 . Apparatus to test for leaks in a fluid system, said apparatus comprising: 
a multi-position selector valve; 

a source of gas under pressure connected to said multi-position selector valve; 

a gas flow meter communicating with the fluid system under test; 

^5 means for generating smoke to produce smoke to be delivered to the fluid system 

]% under test; 
\ti 

4 g a first gas inlet line connected between said multi-position selector valve and said 

| 

O means for generating smoke; 

\n 

a smoke outlet line connected to said means for generating smoke to deliver the 

□ 

■JO smoke produced by said smoke generating means to the fluid system under test; and 

h. i 

n a second gas inlet line connected between said multi-position selector valve and 

said gas flow meter, 

said multi-position selector valve being placed in a first position to connect said 
source of gas under pressure to said second gas inlet line so that gas under pressure is 
15 delivered to the fluid system under test via said gas flow meter, and said multi-position 
selector valve being placed in a second position to connect said source of gas under 
pressure to said first gas inlet line so that gas under pressure is delivered to said smoke 
generating means. 
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12. The apparatus recited in claim 11, wherein said source of gas under pressure is a 
supply of nitrogen gas. 

13. The apparatus recited in claim 1 1, wherein said source of gas under pressure is a 
supply of air. 

14. The apparatus recited in claim 11, further comprising means responsive to the 
pressure in said smoke outlet line to cause said pressure to be discharged to the 
atmosphere when said pressure exceeds a predetermined pressure level. 

15. The apparatus recited in claim 14, wherein said pressure responsive means 
includes a pressure discharge accumulator communicating with the atmosphere and a 
smoke outlet check valve connected between said smoke outlet line and said pressure 
discharge accumulator, said smoke outlet check valve adapted to discharge the pressure 
in said smoke output line to the atmosphere via said pressure discharge accumulator 
when the pressure exceeds said predetermined pressure level. 

16. The apparatus recited in claim 11, further comprising a source of electrical current 
to be connected to said smoke generating means to supply current to said smoke 
generating means in order to produce smoke and a pressure responsive switch connected 
between said source of electrical current and said smoke generating means and 
responsive to the pressure within said first gas inlet line, said pressure responsive switch 
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adapted to connect and disconnect said source of electrical current to said smoke 
generating means depending upon the pressure within said first gas inlet line. 

17. The apparatus recited in claim 11, further comprising a gas pressure relief check 
valve connected between said second gas inlet line and the atmosphere and responsive to 
the pressure within said second gas inlet line to cause said pressure within said second 
gas inlet line to be discharged to the atmosphere when said pressure exceeds a 
predetermined pressure level 

18. The apparatus recited in claim 11, wherein said multi-position selector valve is 
placed in a third position to simultaneously connect said first gas inlet line to said second 
gas inlet line and to said source of gas under pressure. 

ADD 
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